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Abstract of JP2006036748 (A) 



PROBLEM TO BE SOLVED: To provide a methemglobin formation inhibitor containing L- 
tyrosine, to provide an artificial oxygen carrier containing the methemglobin formation 
inhibitor, and to provide, concretely, an artificial oxygen carrier preparation capable of 
preventing increase in a methemoglobin content caused by oxidation of hemoglobin, etc., 
enclosed in a lipid endoplasmic reticulum having a bilayer membrane structure and 
suitable for storage for a long period. ; SOLUTION: The methemglobin formation inhibitor 
containing the L-tyrosine and the endoplasmic reticulum containing the methemglobin 
formation inhibitor are provided, respectively. The oxygen transfusion preparation which 
prevents the increase in the methemoglobin content caused by the oxidation of 
hemoglobin, etc., enclosed in the lipid endoplasmic reticulum having the bilayer 
membrane structure and is suitable for the storage for the long period is concretely 
provided. ; COPYRIGHT: (C)2006,JPO&NCIPI 
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[ m I f It 5ft CD IS H ] 
[ If 5ft is l ] 

^ n ~> > * # ty * h ft m it m o 
[ n * is 2 ] 

f n-/>AU-f D->>ffe5l*Jl 1 12 K © * h -ft 156 it 84 0 
[ If * IS 3 ] 

l'^ n J/ > © M & ifi 0 . 0 1 mM~ 20mMT £ II 3ft H 2 IB » © Mt 155 ih SU 0 

c m m m 4 ] 

It 3ft m 1 - 3©^fn* 1 31 fc E * © * Kb 195 ± ffil K. t5 's A * > * H S * ti fc IS 
K 'h f* 6 4 * A X & * a ft f* o 

[ It 5ft II 5 ] 

-\ a * > * k # qe ? □ tr > t? s if jft ii 4 12 s © a i m m m m f* » 
[ if * ii 6 ] 

[ If 5ft IS 7 ] 
[ If 5ft II 8 ] 

& * SI AM h -\ X y u t£ > T 35 3 If 5ft H 6 f 2 m © A I Wt JS £ MS f* „ 
[ If 5ft II 9 ] 

k 'h m f* * *s fig -f § bm # fif ifp ^ n fc fe « t § is 5ft ii 4 ~ 8 « (,-> -r ti i ii fc i2 m © 

[ If 5ft IS 1 0 ] 

SM CD fli gji # U x U > if U 3 - ;b t J; § CO T $ I, If f< IS 9 12 l£DAl II * 31 Wk # a 
[If 5ft II 1 1 ] 

X b it ffi ± m R Zf "\ A 9 > * « & S * tl fe S§ tt /Jn BS f* * 37^C , £ * # BE 5 ~ 3 0 0 
TorrX 6 0 B# Rfl & B L fc t ff © >( b i t * 5 0 % # T 77 & « > If 5ft IS 4 ~ 1 0 © © f tl 

i n ic IB «g © a x m m m mi* „ 

[ If 5ft II 1 2 ] 

hfbK±»JRtf^A^v^^JlWrtS*nfcflBI(/jNBa#k:fflil<t7k3l5*iSinbT6 o 

5* S ii © ^ h ft * ft 2 0 % W T I? S , It 5ft IS 4 ~ 1 0 © "T tl ^ 1 IS 12 « © A X M 
[ If 5ft IS 1 3 ] 

if 5ft IS 1 ~3C^fn*> 1 ii k: IB « © p< hfbf5&±JWRtf^A^^^*K*BgK/|N IS f* 
[ it 5ft a i 4 ] 

If 5ft 3S l ~ 3 o^f l ^ 12 m © ^ h ft ffi it ffl S A ^ > A ^ k ^ flg m BS f* 
flat^C t*!|att«'NA^y;^HO^ h {t 155 It 7? ?S o 

c if 5ft is i 5 ] 

If 5ft IS l ~ 3 © "f n l ii ^ 12 ic © ^ h ft BS ± SI S tf ^ A # V ^ M ^ Ba K ^Jn ft £ 

rtat^c i^w^tt-^Ax^^ajSftofs^T^go 

C If 5ft IS 1 6 ] 

^A#V/-s^Htf^^^nt£>T-£3!f3ftiSl 3-1 5 © u> ■? ti 1 IB ic 12 « © 7? ffi „ 
[ If 5ft IS 1 7 ] 

s s k m m m * m n /J^ as f* ic f*j a f s , nt * is 1 3 ~ 1 sov-fn^i^jcisifio^js 

o 

[ It 5ft 31 1 8 ] 

^ « ffi ^ * ^ 5 - "if 7? $> 3 If 5ft IS 1 7 12 m © 75 ffi c 

[ it * m 1 9 ] 

mm&ifi* b ^ X 9 n tf v T fe 5 If 5ft II 1 7 12 « © 75 ffi „ 

[ If 5ft IS 2 0 ] 
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* h it ffi ± M R Zf -\ A £ > ^ ^ H ^ ft S S n fl§ H ^ S3 f* * 37 °C . ||»E5-3 0 0 
Tor r T 6 0 0# RB Jfc ■ L £ # O ^ h it m ft 5 0 % T T 3 , » )R J* 1 3-1 9®^ftl 

1 31 IB 46 © 7u ffi o 
C Iff * 31 2 1 ] 

* h <kffi±ffl&Zf^J±2 Rtfft&Z titemK'bm#lci& * « £r Ao L T 6 0 
53 v SIt^^ h ft$^ 2 0 %KTTfe§, If * II 1 3—1 9 (D ^ f n 1 IB «c <K> ~ft ffi 

o 

C 55 0J1 © P HQ ft IK HJ1 ] 

[ s as # r ] 

[ 0 0 0 1 ] 

* % U , L- A a S/ y £ # 4? ^ h ft K it SO , R tf £ ^ h it 155 ± SO * ^ ft 3 A X £ JR 3 
Ifttitl). H*Wtll, = 55- ? M ij|^#oiI^EfttrtSftif; / N : E: ^ n £ y # 
ft It { b 2 ft T hAt^'n t:'ytitfi«ljot5 il t^K±L> fiffi§#tlLf;All« 

s at f* « m n i- s o 
[ w s a m ] 

[ 0 0 0 2 ] 

[HI a Jfil £ II M £ ft A ft S If It <D $# ifii is X t- A ti , Vr <D <t 5 & ffl * tftunt^s 

1 ) j£ !fe ( fF & s x^X^-f^XfcE) <o rT tH tt ^ & § c ; 

2) * i£a is cd is # eg fig ft 3gH?*i:i : 

tffiTL ift stti/^ct ; 

4) IS # ^ ^ Si cd P£ # 5 c t ; 

5) m flp ± « a Ei3 t? M ifo * J§ S f « * * tc M L T JS ffl "p * * ^ii t ; 

6) 51 § st © HI 11 ic ?■[ fS T t S; ' i: ; 

7) ifii §y cd ^ ® ^ fc <fc & M jfli * & # 16 ^ b m £ t 0 
[ 0 0 0 3 ] 

fl£ -a T * Jfa ffi M I* ft < M B# t- t IP t* * S ^ g W fc *f f S S * # A f? < , t <D - o 

&<BtftffiH$ittjfiL&€>Afc£e&ttft!. -r ft to % ss * * 3i as § ^ ^ it m m <v ^ w » t 

[ 0 0 0 4 ] 

m m CD IS l=r P if a ftg ^ M f a ^ ^ y n e y C t h'Nt^n t*y, >> ~> *\ ^& ^ ntASO* 

jie^ffl^^-N*^aif>ftH) * m^fcmmmmtDmm&mtd z ti-z $5 , =? n ^ m 

^t^nlfy, 7 J< ^ 14 m ft =? m ^\ t 9 a tr > , »f fl^S Lfti^At tiAS if t 
o ^ t ffi j* K *^*T'Iff LT^§o c©ftfls|tI*te33fT^aiflSS!«3fifcieH"r*# 
M cd 10 ffl ft fg ffi $ ti <t 3 t o ft , ^ ^& a t? > ^ /J^ m it i. !/-< & * 7° -fe ;b ic S L ft 

ft ^ ^ ffl m m m 3fi © s m tt ^ n ^ ft o t * ft „ 

[ 0 0 0 5 ] 

^ w f& id- -e & % v is mm. if mn^ rn.it c v * v - a ) ^sitsiittfiisn, d j or 

djevicht Mi 1 ler (Fed. Proc. 36, 567, 1977) 'J > SI/3 1/ X f D - ^/llffii^ P, 
ft S U # V - A * fij m Lft^t^D lf>/J>fift*«WLTW3tEs *fSM*6<0^;l/-^'* 

# tr n o ft cd ^ yi/ - 7 , ^t^n tf y ^ as # cd ff if m m IE ft T ^ § „ 

[ 0 0 0 6 ] 

)» k a mj± 43 «t cf m m m si a * e « cd iriSTtsLt ; 3) ita ^ rw e h# m ft 

3 c i: ; 4) zmmtuM* M it ?J< ffl K i« S jS t- K A T t? § « o fij jS * W f 5 . eft?. 

tf ^/M&<*oa*waiHiJ!ffi*»eK:fli3iL, if % tt fit ft & ^ m #> t ss -\ ^ >? n e y 
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5 (Tsuchida ed . Blood Substitutes Present and Future Perspective, Elsevier, Ams 
terdam, 1998) 0 
[ 0 0 0 7 ] 

^\^^n tfya^iD^A^tt LTfet), ?©^A«tfIi«E (Fed I)) T'feStS 
fc{±»|RSrRliffiWfc*g'&"effSW, ^Ai^iftS^Zf « (Fed I I)) fe: & o ^ # a 

( d n § * h ft 1 1> a ) . ^ Hksnft^t^nify ( ^ h # n e > ) a n * t *§ 

T? # ft e S /c N Si^Jg^Lft^t^D tf > ( rfr is *\ ^ a tT > ) CD h it lc # 5 x 
- - * is F =7 V id ;l/ 7 - ^ > <D £ J: , C n # & ft SJ L T ffl L . ^ 
ntr^<7D^j5g*{EJifSo S jfil S li ^ h ^ ^ d ^ > I a J: fittii S S ^ ^ 
fiF ffi L , * h -\ ^ ^ n \£ > M ftf * L 4 ^ « « {ft < # , fit » ^ ^ ^ a t? > % ffl ^ s 

^ s a tf > /Jn jga # t* a > ^ ^ p ty<D»isigT«:n5o»*s*t^TK£LT^a 

46 , {£ ^ * 43 cfc a # % fc -\ ^E ^ n If > <D Wt it W £ i: T » * 9 ffi n£ tfffiTtSo 
[ 0 0 0 8 ] 

£ Ci^ftS JSMftiJf S 7u ffi t L T , (i) if)l,#**>^ * t iyx -7- Y >*3 J; tf/s 
a 7 X r3 ;l/ tT v SE & H <D il tc ffk M Zf ^ £ * ^ - -*£ <fc tf / $ ft a X — ^ — * * 1/ FfV 
X A * - -t?ft HStt»jR*fHS-T a KJR^aSin-r S 7j ffi (Sakai et al.. Bull. Chem. So 
c. Jpn. , 1 994 ( # ft 3fc fi£ 1 ) : Takeoka et al., Bioconjugate Chem., 8, 539-544, 1 
997 (##Irii2) ) . (ii)tf fiaaR i: L T ^ ^ U > ^ ;l/ - «r/hBa<*«te W A 

/j> sa (* ^ ^ 7j< ffl ?s in l NADHfr 5©i?siit<t D/Mfi#trta?tift^ h ^\ ^ a tr 

> * 31 ft 't %> 75 J£ (Takeoka et al., Bull. Chem. Soc. Jpn., 70, 1 1 71-1 1 78, 1 997 (# 

#f««3) ) , feav^aciiDiesR^ffiwo^fiawicicts^ h^^yntry^iTcts 

7a ffi (Sakai et al., Biochemistry, 39, 1 4595-1 4602, 2000 ( # H= & iftlt 4 ) ) & if 

) , SifcHISSRiLTT^ + ^a^fiSf 5¥Stfa»5ntl/^ (Sakai et al,, 
Bioconjugate Chem, 1 1, 425-432, 2000 ( ft # f f 3^ SK 5 ) ) 0 
[ 0 0 0 9 ] 

a w TojSTSSt^** ts tfS?nti^o 

[00 1 0 ] 

ST. Jft^^ESt Ltffifflt§Sts ^/n t: voigl g $5 T ^ Y ;b X O ^ 

Stt{b*^Hfc*n«fe46. T 7 )v f syllMtmat^t ^y^o^tfe 60°c t lost 
HW±OiPSa*^M$nSo * © SB fc % JiSft^SftLTi^^ b^-t^utrvjl^lljg 
lfelttbt*gt§o cn60»JR3fiOffitt*3piJffl1-Sfc«) {g ?M % jfa. ft lc cfe § ffl ft ft 

fit « * ft * tf , fi^nsA^^D^y/Mft^iitst^i $fj a rt m t ft § # , ^ ^ 

fi ffi M fc:MS«^*k:S tt ^ ffi T f S !K ^ ^ » 2 0 
[001 1 ] 

± fH T a ^ Tc cfc 5 t f-^- y^Ji-N^s/^f^yf ©aTcS'JS^^^n tr > /Jn as f* 

rts«§LNa^ jgjKbfc^h^-t^Pif^^aTE^n, *a » w t at ft s js * w fw 

c i: fe Rl m V & %> 0 LfrL, Jl tc a . ^ h^t^DlfytfSftbT^av^i^T* 

k «t t) £ i: x - - * * is K^y*;i/T-*vfes^aa»{fc7jc*ftifoffitt»3i6ate 

[00 1 2 ] 

SB KB t) ^ ^ ^ p feT > /h BSi*:<D^h{b*aiSiJ"?frSo L*L, *^^^*31*f*i:LT-\ 

nE ^ p e > /j> as {* ^ ?ij ffl t s « t a , a m si * ^ n fc t a * ^ ^> ^ ^ n t? y o 
# is ic a ft e> ft ^ o f?u x a* ^ w k o m as « t ti^t ^ p e > /Jn m ft^fwt^i^^ 
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ft n m m m t l t m m m & t? i± , ^siTfcT-ssBSBsnscttJisftiifc, 

± IE * h < b £ 13 S C t t & 5 0 

[## rFlfeK 1 ] Sakai et al., Bull. Chem. Soc . Jpn., 1994 

I^AK 2 ] Takeoka et al., Bioconjugate Chem., 8, 539-544, 1 997 

[IE # If 3fcK 3 ] Takeoka et al., Bull. Chem. Soc. Jpn., 70, 1171-1178, 1997 

[3E#rF3fcM4] Sakai et al., Biochemistry, 39, 1 4595-1 4602, 2000 

Vf 5 ] Sakai et al., Bioconjugate Chem, 1 1, 425-432, 2000 

[ % W © IH9 & ] 

[0013] 

o t , ^ ^ n e > /Jn sa ft o * h f t m a * w sj -v * ^ l ^ t 

3 7E SO i: s % t) , ^ ftp Ki tt St « t K J5 f 5 d ^ a < £ S # ft L T ^ * # r« S tfgSh 
[0014] 

%5SS5liS*tIoTAl8*ItftO|ffi6!iI^%Ite^ ^ ^ ^ a l£ > /J» AS ft <D >* 

SO L ft O ? £ 5 o 
[0015] 

( l ) ( 1 ) ^n^>«$t?^h{bB&ihfiiJo f ne/>tLTIi, M x. tf L-^ n > m tf 

6 n -2) o 

L-^ n $/ > ttO.OlmM— 20mM, !fSL<8 ImM— 20mM, J5fc»S L< 8mM- 20mM 

( 2 ) ± is ( i ) ta ffi <o ^ h ft ffi ± m a t5 a * > a ^ h # a ^ n ft « />8af**6 4 

^AX^IftilSfifto 

( 3 ) ± IE ( l ) IE «c O ^ h it B6 it ffj s t; ^\ A # > ^ * ff * Si « /h fl§ ft *c fiatKi:* 

#«£*sAiit*««ft©«ifi}efffio 

( 4 ) ± IE ( i ) is m od * h it Wj it m a ^ a * v ^ ^ k * « * jk ft £ fo&r % c 

ftWit? Z^J** >/iir9t(D * h it B6 it * a c 

^#tt^^^AxK«sajft^fs^7^So 

(6) ±SE (3) - (5) IES o?5rffi fc $5 ^ r N * >;^Kt Ltli N fl&J * if 4f 
nif v^ftf 5h8o £ ft , *fgeg©^r^^*5^T*6tcBi*|i ( fffj A fcf * * ^ — -t?\ 

[00 1 6 ] 

* 5B SB 33 T , ^AJy/^Kfclttt^ ^0 x |fe * * rT Jfi S9 fc *g # S -\ •=& ^ w 
ai£>tf*tf6nSo * ft ^ ± I B K ^ ft tt . ^ Stcfi Si ( fjy A ff * * 5 — ■*£ ) 
$»SCi:»Tt5o 5> fc: , ^ h^t^D^ytfni/y^iat Lft^;l/* + S/^- 
^|gtt?:^t€t\ c ti -a 46 § C <h ^ T # § o S & tt . ± IE flg « ^ US ft « * H X t± ^ 

■ ifci^HfiissnTfeD, (insosii/hsaftoitt, # u ^ ^ u > ^ u n - jv m ic ± 

D «fiff S ti T ^ T fe J: *»BaoAX»*a»ft:Xtt73j*k:43^T, ± IE (1 

3 0 0 TorrT 6 0^Mft«bfefcfrO^h{b2|8t±x 5 0 % W T T % « d t W V? S 0 * 

ft . ± ie ( i ) is m <d * h it b& ih so a ^ a ^ > ^ z n & s ? n ft flg k /Jn aa ft ja a ft 

Ai^SioLT 6 0 ^ v S jfi ft O ^ Mb ^ «: , 2 0 % fit T T & % £ t $f S L ^ 0 
[ f§ 0^ (D % m ] 
[0017] 

* IS <fc t) , as/y^tt?^ Mb B& it 3S!k M tu IE * hfbB&±aiSO r ^\A^> 

^^*K*rtabfe/jNflSft3b^5asAxttjRaaiftA^a«stiao fit, *a!8©Aii 



(6) 



JP 2006-36748 A 2006. 2. 9 



-\ y n if > # a # ±g tu % c t % m ± -v s ^ fe 46 , ffi m b# © *r ss m m <o g ^ a x & us a 

[00 1 8 ] 

f* x » tin m <d * h it m ± m ic m m l <t 3 1 1 & & ^ r* & % 0 c c -e , ^ f { 1 1 a , -\ ^ ^ 

D tf > ©1^ S£ T 5 7° a F ^\ A <D ^ ft 2{ffi ( Fe 2 + ) ^ b 3fffi (Fe 3i ) [ciftSft^ 
u « ft "T § o 
[0019] 

^j&^^^^^E^atfvo^hfb^BSjJL (^hfbO±#(?S±?r#£?) f S fe ^3 n 

»fcSSJti2fe(D?ttft<, M k. If , ffi fu jfii « # »? , f* ^ tf if N §g #§ 

« # , »*»«aifosi\ a * ifa ss it j<il > * * , -sftst^s, i^s, k tt 

J; « * S fi! , ? <DffiOBSBS*ffifflS»kt«<: fctfT#5fl fll, c ft & <o ffi ffl g ft 

[ 0 0 2 0 ] 

^ a is z/ % ± =E ffi ffl a M m m *r S fe *6 fc: , u 1/ > * U * V - A ft £ <?3 m K {* t£ 
[ 0 0 2 1 ] 

ts^*^?f tc, 7j< ft ffl h 41 $3 w- £ ^ v ? n otis^ffl 7j< 14 ffl s <t ffl , siawfis 
m. 7jc * « a h ) fcct&i«?ft fe si * j$ o /Jn aa f* « ^ o 5^ ? * -& f* * a * l , * <d 
m a , iixtt^i ( ffii 7L a - s ) *jBja-r*t>4>-?fc* 0 
[0022] 

* » W * frt S HB K /Jn E » tt ^ U *S^tty>mt3UXfn-;l/Xtt 
Itl&KfcOS'&lHKfc LtMtK fctf^tio ^J^ AS , * % W * B Ht^Sl/c 
(Sakai et al., Biotechnol. Progress, 1 2, 1 1 9-1 25, 1 996; Bioconjugate Chem., 
8, 23-30, 1997) t i o TBIlt 5 C i: 1? t 5 fl S*Wttt, ftf||^^^De> 
itl^7nxf 'J7^Hf i:LTh 0 'J F ^ -9- - ;l/ 5' U > SI ^ L-^ n ^ ^ S » ijp L , g 

'&flSKi&**a^LT7j<S]S-e'ao c o 's ^ n tf > flg h s -a- m m % s e w rB l a ■ * ^ 

l/^ T ?L % 3 B 0 . 22 \i m S 7? ^3 7 ^ 7b £ - * IS tk W 5S ifl * ^ T IS g $0 tP ^ tT ^ V ^ is 

j& ^ It J: ^^rtS^^^^utrv^PtSL, ^\ ^ u tf > /hga f* in S f £ o 
[ 0 0 2 3 ] 

* 58 Hi te ^ T tt % ±E*SW^Kfe/hBaft*«JfiT«fe«)0 — M * iffl * 

» fis its, gin $fj ( * ^ ^ -y if - ) tffrTv ? mmmmm, mmmm&x 

ii, ft m S it M £ fS , S5 ffl ^ % ffi s v^^D7;W?Vf-SSH*Sfflt^L^tfi? 
# § o m%.l£s IMiiMiffi&te , t° U K^^-;l/5' U >i^L-f ns/>^il^\^ ? p tf > 
^ffi^^ipb. fi^flg«»*fcil'&LT7j<5Bl*^fe» N (-197°C) £M#P (40°C) » 

•9- — ;l/ 5' U > m t L-^ a 1/ % m iu L fe fit IS 9 n If yJSS^aAL, lELTigl^: 

»*t«ctT N ^^^aev/jNiB#*iB«-r*o e « is «a m m -en, tf u f * v - ^ 5- 

[ 0 0 2 4 ] 

± sb /Jn sa (*o»j«j5£»^*a u v it a , ga ft u yf«, ^ m m u > ss h © fn-pt 

ck (^ 2936109^#ff ) o ffil^tf^ zkSSU^^Vx ^ 5 U X F >f ;l/ * X 

77^> ? ;Vnij>, y 7^ ;i/ 5 F ;b * x y r =5- V ;b n y > , x 7 1 - T n ^ ^ x 7 r ^. ^? 
;l/ n u > , ^*l/*^l/*X77f ^ U y U * -Y 7b * X 7 r ^- -J ;V n U > , 
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^X77f ^X77f ^jl/X^/-;l/75>, * X 7 7 ^ ^ )]/ if V -fe D — ;b , * 

x y 7 * is )i> 4 y is h — ))/ & E % m m T % c tf f? s 0 c ti 6 ^ U > Bg ff t± , x > ( - 

s *s ^ ) . ^ > (^ifpp) , y x > , y ^ > N x b > & if © a ^ e a * * t a a ^ 14 
u >Mtf e> iifnj o coiafti^ttuymtLTtt, mzis. 1,2-^ (*£*-r 

* - trans-2 , trans-4-S^ y >f ;l/ ) ,tX7 7f U 1 , 2->* ( ^ i? ^ 7^ -2 , 4- x 

y -r ;v ) ^X77^^>i, 1 , 2- tf x x u * x 7 p ;i/ * x -7 r =5- v ;i/ 3 y > * if tf m 
if b n « o iflfiih itii, k * & 1 2- 20^ its a a rj ^ is ?o m m ii^^enso 0a * 

s y*. X-rTVV^ N U-/ — 'J7b>8, 

* ^ 9 7* # -2 , 4- 2/ x V & % if T & S c 
[ 0 0 2 5 ] 

* » to fc *3 t , ± i3 si k # j- m & it <d m te ig a 4 m tu so * % *n l t * o at * « -r s 

l t t> T* t ^ o IM * gft 1" £ * (D m iu m t b T li , #l! x. fcf . 7 ;b g£ , 5» *S & flfi & , 

^ijt + s/xf ^ y ^ 4, ^ ^ ^. u y ^ || gg g | a 2 # 5 *u ^ u 

* 4- x ^ u > (*>Jxf by^ijn^/V) ?»*t5£i:ffjfSLt\ # U x * U 1/ if 
ij3-;KDi)?f[^ 400 Dafr 6 12000 Dafift, $ L < l± 1 OOODa^ & SOOODa "Zf S 0 

[ 0 0 2 6 ] 

± IB fl§ K m f* a S * S ^\ A * > ^ ^ « t L T f± . ffilAtf^N^^nlfv, S ^- ^ n 
tf > . T )l> 7* 5 > - 's A 4 if & m If S> ti £ o WW^^e^nt^ti, S 5j v If fc t5 ^ T K *P ^3 
CB**ft¥^», M*fb¥*J^Wffi8# TxfiiffiJ ±, SSft^^A, 1987^; Meth 
ods in Enzymology, Volume 76, 1981, Academic Press, New York; The Chroma t ograph 
of Hemoglobin, 1 983, Dekker, NewYorkftif) L TKit S c 1? t S fl M x. 

fc ct 0 id £ , }S & % m fc «t 0 * iftL IS SI ^ v * £ T ^> o fit, PI 9i il ffi > *g a ft: 
a ^HPLCffi 4 if ffl T iS 14 S ^ ^ if n If > * f# S 0 
[ 0 0 2 7 ] 

-tfcg^^^^^n^ytcg^jt^L f) CHbCO), ^hffc^KJWTS 

HiJ^SOicSat^So S 5 N -\ ^& ^ n tf > ^ {xj- Eg b T # ft t" § ^ > ^ ^ « a s jp 
itct »} ti^tSo HbCO tt ip ^ *f b T S S S £ fc 46 , *«^>/^I^±tS^;l/ 
X * ^ S f± { t 2 ■& S C fc A^T # * o 
[ 0 0 2 8 ] 

* % TO i/^T(^ 7j< }§ ft m K t L T ^\ ^ u tf > * a L fc /Jn {* * ^ a k: s y /J^ 
f* ii ^ -5 c W T v L-f D^/y^ ^Qbfc^^^n tf > /Jn flg {* * M Itt TO f « *^ c ti ^ 

[ 0 0 2 9 ] 

* 58 TO fc: 4o ^ x > L-fa t S t t L-5 1 a f> > ^ ^\ ^& ^ s a tf > /Jn as f* ^ ^ 
SSnt^SCfctfjf $Li/\ Sfot, * fg TO <D ^ a tf z/ *\\ m W- \z \H Q ir %> L-^ n */ 

2/ 1± . ^\ ^ y n tf i/ Fa {* % si h l a ^ * s e ^ M^ig^-r^c^feRi ^ 

*?^t*5< C ttfi'bmfo® * h it PP $11 Lt\ ?LT, * % TO fe l> T 

[ 0 0 3 0 ] 

s , -\ ^ ^ n tf > /h aa # ^ h {b w $j a * t± N L-fn^>>ii© ±g ftp ^ # ti ^ *r a 

o fi£ o T , * » TO ^ T x L-^ n s/ > * ^ h <t K it #J b T ffi ffl *T S i: fr O » Ira » ft 
T * § fc W- r^j 7? ^ «fc 0 * fg TO fc *5 T , L-^ n fy > <D j$ ftp r* ft fr± 7 > * < i: t> 0 . 01 mM 
1.0aMJW±^»S L^o S6fc, 8 . OmMW ± O « to 3^ J; t) Sf S L ^ < , MAtf, $3 
J: * 20 mMi: X D ^/ ^ 5 C i: T? ^ « e 

[ 0 0 3 1 ] 

* m TO (O * h B& it SU * ffl f S £ K> , ^\ ^ a tf > /Jn 1^ {* ^3 ^ M ffi * 4 S ig ;J< m 
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ntr>/jNfi»»»[S$SKLTt, /Jn a§ f* 7j< ffi <o is # m ft t± « §? s n -r t * © $ $ « # 
s^^o c co c t it , *»wo*?s*3affl-ra±"e864i)T^r*[j"ea&So f* ^ m m m x a ffl 

L-^ n S/ > % (*1 ^ b "\ ^& ^ a t£ > /Jn f* o ^ h ft 51 ft li , * ^ S ^ ^ ^& 

^ Dty /Jn m # t tb « r s t w ^ s n s o «i * 8\ 6ob# b s e b * t 

* <£> ^ h ft * tt 50% fiiTT'SSo C d T , »J(S#EQffi^* ft ( ffi BE * # ffi* fl= ) t tt . 
37°CT 5- 3 0 0 Torr^tf^, b < t±40Torr*^ 5 0 

[ 0 0 3 2 ] 

* IE (» 33 ^ T ffi ffl T S n y f± , ± IB O «fe 5 , a^^d^v /Jn flg f* 3 ^ h ft J$ 
SSSPSIt'f S MB IMJ K to 0 , lilift ^ LtlttJ ^§ 0j Ps15:Sfit § c £ 

*^*t5 0 flsi^if, tfRm^mm, t^n^mm, ii±sti a h <o^m (omm ic 33 t . ± 

IB "\ ^ ^ a tf > /Jn g& f* * f 0 m f * , * <?3 ^ h ft m ft ft ffl #JSti5ft6t^ fg £ Bg * £ * 
« Kg t 33 2 'N t if D e > /Jn flS f* £3 fS # S i: b T . ± IB -=E ^ d If > /Jn flS f* * *0 ffl -f * C 
[ 0 0 3 3 ] 

Kiii L/c J; 3 tc, * ?8 W fc: <fc ft L-f u ^> > ^ S L /: a t ^ d tf > /Jn flg ft « N 
[ 0 0 3 4 ] 

t+^KSKSS^t^De^i^ h^tifnifytgftjnsiSs ifi Bf f b 7j< * tf % 3e 

£ J: t) , ^h^-t^nevtt a > ^ ^ p */ > ^ # n s^j ^ ^ ft: f S S fc ifl gg ft 7j< 
^i»ti>gigtt, ^ t> «> 2 ^ ;b + ^ — -t? S tt ^ & 2 d ttf !85^t 4oT^So 
c: <D fe 46 , ^ ffl BE ft 7k M m IS ^ f£ T *T 2 ft ^ if n t: > <D mmikykM lc £ % * h ft 
tf«i«?ti5«*tfaftoi:i:i#i6tiT^8o 

[ 0 0 3 5 ] 

S£ o T , a > ^ * i/ gg (D s\ y a tT > ^ p*g Q $ ft T 4 /Jn #: ^ g £0 ^ 

F^^yDifySfiirtaj^st, t^^tti^At^aey^^ h ft * ± ffl tc fflj ftij t* 

[ 0 0 3 6 ] 

$ 7c , L-f DS/yfc^\€^peyttt, it ffi W ^ « ffi s w m L a c: ^ ^ % A B ft ^> o 
^ k: . ^ S JS ^ S » /Jn J» « SO S }£ * ffl T , L- n > ^ ^ ^ if n tr > fc ^ ffi s ft ffl ( 

[ 0 0 3 7 ] 

» * « fc L T ^ «iifi]^7-i!\ X-/^t + ^F^XA^^S if If 5> ft 2 o 
iilDl^^ 7b ^ ^ — -t? 7? t± lOOOOuni t/mL^ & 50000un i t /mL. X — — ^" ^ F^XA3?- 
-tf-ete lOOOunit/mLfr 5> lOOOOuni t/mLt? ^ h f t SP $0 3ft S W K ft ffl 1" 2 0 
[ 0 0 3 8 ] 

L-^ a v <h ^ ^ ^ - -tf * ^ l fc ^ p tf v m r« ^ , * £ 5 - •*? * m S b ^\ 
^neySffio^ h fb iS ft it R L ^ <i 5 . tu # cd tf •£ ^ ^ ^ h f t » ft o ffl ©J tf IS ft 

5 n tf\ c ft « 7^ ^ 9 - -t? o k vn m m ft 7j< * m * «b ^ «fc * 0 * a\ h ft pa ± »j a 
^ a ^ v /i ^ « tf ft a s n jss k ^ sa f* is k fb 7k * * js ip l t 6 o % m m » ^ ^ h ft * 

8 2 0%K7T*feD (*MHM#Ba) , 4 2 0»«»Lfc«T?feoTt>, ^ h ft* 840 % 
[ 0 0 3 9 ] 

Sfc. L-^- n fy v *iS-& b fc\t if 37°C Tffi i: 5 uv-visX ^ ^ h ;V»J 
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M . & % m /£ , HPLC ic «t & ftp flf L i: d 5 , bffrfcy^n^>> 5S ffi * *i o £ © H K 
* N L-^ n > * yjg b fc ^ b-s^t ^>/§I^Iift7j<I^ilio LTff o/c ^ ^ 5, 
^ fi (D i? ^- n y tf m m S ti fc o cn^^ h^^yD^yo^;bt* ^ — -if S -ft k: cfc s 
fe O T * a o S 6 te s JrlfiS ( 4 °C ) fc*5^S^h^\^^ntr>aiagfb*«SLfc4: 
C 5 , a is y % fi ft b -\ ^ ^ a tf >- ^Jn ( [L-^ n is >] = imM) (rtSS) tt 

s * fi ^ t tt 15 -r s t (^f ntiiif hft*tt3.o%) , ^ n m tf ^ t? a . 4 , 9 . 

3%, 3tfJ3TM0.2, 24.3%-?&tK rta^^tt^h^bW^fitcWJifflSnT^fco C (DC tit 
, s\ ^ ^ n if > /h fig it m m IB S 5£ ^ « # T* * £ c t * ^ b T ^5 0 

[ 0 0 4 0 ] 

J^iiHBBl/fccfcSfrc^ * ^ tc X ti t£ , L - f- p ^ y ^ S L a t ^ d e > /J n B§ {* t? li 

;* h it is s tf sp m 2 n . liiiPtn^isj^^L^^t^^o 

[ 0 0 4 1 ] 

s s *^wjct3^TB, 9- a > ^ ii a a ffi sj m ic m tu l t c n * a m m m m cmm 
s n m m b < t± & t a m m m # m m x a f* ^ &l a mj « {* » #j ) fctsausso ± is 
s fc a s *aa6jpffj*iSJn"rsc:i:feRrig"pa6a 0 ^ sp so t l t i± . #y * a is , m 
m m s mmm ^ ^ ^ 6 n % 0 

[ 0 0 4 2 ] 

*f8Wtei3i/>T, ?ns/yi, SSEi^g «i: Itlf Cffi^t fosa 
S^UT^g^l^, 1 0 0 100/1 g/kg- lOOOmg/kg, jif S L < t± 500 g/kg-10mg/ 

kgT ^ £ o 
[ 0 0 4 3 ] 

[ H ffi ffil l ] 

[ 0 0 4 4 ] 

L-^- n v fi ^\ ^ n t£ > /Jn SS f* <o m » i: * * T @ Kj Se fb ( 37°C ) 

«IW#i«Ttt5^T^ li**Ot h Jfil ^ BiS l> T f S ft S X FD77'J 

— ^\ ^ n if > r^rS (36g/dL) ^ , 7DXT'Jy?8fTSS^y F + t-;l/5''J y| ( 
PLP. [PLP]/[Hb]=2.5) ^L-f uS/y^Ig 50, 1 00, 250, SOO/iMi:^:^ i 5 ^g^ftpb, 
*S^aiiJDO$$T*ISLft 0 Remolino™ ( B * M i 1 1 iporett M ) *ffll^T7Ltl0.22 

o SpBIIIS* (^X7 7 5 L v ? ;bn ij V/n L/Xfn-;WDPEAOg-&i, 0 * tt 
) *flBK»S*t4.5wt%fc a a <t 3 fc^«"foi»*n 4°c t» i 20f n f| b T ^ a e v 
fi S # fi JB ^J^ M f* W o Remolino^ffl^/cx^X v> 3 OggStf « fi JB 

IS[ <D ftlUtt * ?T o /c o FM5 ^ p ^ ^ ;U ^ — % ?Lfl 3, 0.8, 0.65, 0.45, 0.3, 0 . 22 p m<D M ^ 
ffifflbfco »6ftft^€^n tf >/Mia<*:»»»*^a*tt*-t?«S?b. SS^^SI (50,0 
oog, 40min) % _t * -\ ^ u t: > m fS. * K 5 ! S b o ^aftffizkte^tfc^'Sfc^i; 
^- 4^ x ^ U V IS ^ flg H [N- (-t y ^ h^^>|yi?l/>?U 3-;l/^;WU;l/)^7r7 
n^;l/^X^r^S> x ;l/X^y — ^T 7 ^^ ; N-(monomethoxy polyethylenegllycol-carbamy 
Ddistearoyl phosphatidyl ethanolamine, y x f 1/ y ^ ij 3 - ;H|^^?i^ 5300] 
OffiM00.3mol%^*5SSp b, 25°C T 2 B# Hit j$ It , ^\ ^ P If > /Jn flS 
ft08ffi?*ijxf l/> ^ >J n - ;l/ ^ If ffi b 0 ^tyntyilSSi Og/dL b . D i sm i c 
-25 :0.45 /i m7 ^ ( ADVANTEC) ^ % M b , ^° U x ^ U > if V n — jV B ffi ^n^^p If 

V /h a@ f* * f# fc o 
[ 0 0 4 5 ] 

n V fi ^ ^ n tf ( a >] - 50, 100, 250, 500 ^1 M) $5^li 

-\ ^ n tf > /Jn as {* ^ m m * * a t * t 37°c -v m t *> b , m m m iz & u n % m m & , 

ifu tf >/>Ba#^ftffitD 405nffl. 430nm^ 05 ft jg ^ 6 ^ h ft * £r tB b 0 f Og* 
, a i/ > 0 ^ in S £73 tB to tc # , L-^- a s/ > fi a ^\ ^ V n tf > /Jn ft cd ^ hftlg 
©SUftrJ^KA S> ftfco * Mfc*#50%fc & £ l«ra£Tl/2fc S , Tl/2fi, L-fDS/ 
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ft * ^ □ vf >/>bs{* t it ism m t* & 5 © ^ l t , l-^ □ >- ygs^so, 100, 2 

50, 500 /i MOL-^P -> Vf > /MS ft T* M: ^ tl ^ tl20, 24, 27, 3 0 H# H T & t) 

, Tl/2# *ifSiC5£fi L /Co 

[ H ffi 00 2 ] 

[ 0 0 4 6 ] 

L-^ P V ft S * 9 P tT > /Jn ft £D ^ * % EE 4 0 T o r r T? CD g ft K ft ( 37°C ) 
USSM lT-tlffi L fc L-^- a i/ yft S^\4E tf y/hflgft ( [L-^ a > > ] = 50, 100, 250, 
500 /i M) $> § Wi ^ ^ ^ n Vf > /Jn S3 ft » «r 40Torr© ^ * ^ EE 43 ^ T 37°C Til i: o L 

^ fin « ffi © ±i fin iz # i/> N L-^- n -> > ft a ^ * ^" n vf y /Jn B§ ft co ^ h ft a S © ft] ftij m &b Z 
tltco * h it m ft 50%lC & £ at fig T1/2& , Di/y^fiSA^ ifp tf V /jNggft 12. 5 

8$ Fl T § t Jif L T , L-^ni/ygg^SO, 100, 250, 500 /i IOL-f-P->>fiS'\ ; ty 
n Ef V/jNggf* T It , ^tl^tll4, 15, 16, 18.5B# PIT'S *0 , T 1 /2# ^ 4§ {C ffi 5 L fc 0 

[ m m m 3 ] 

[ 0 0 4 7 ] 

L-f ni/y^At^'D vf y /Jn flS ft co ± M T T? co g ffi ft ( 4 °C ) 

^ n m i t* n sy l fc l-?- p -> > ft s ^ * y n tf > ^ m ft c a-^ n -> ■>] = 1 m M) a& % v^ t± 
-\ * if n vf y /Jn as {# » t!{ ^ it jz m. t ^ 43 t 4 °c t « # l , m m m ic & u n * m w % , 

^ JS it ^ h it m * m a L 0 foSS, L^Dyy©iiDlfi<?)i§iioictft\ i-r d 

~> >- ft ^ ^ n vf y /Jn aa <d * h it 51 a © w su ^ is 44. e, ti fc 0 l- n ~> > ft a -\ ^ 9 d 

tf > /MS f* * ft S * ^" a vf y /J^ ft©^ h it m it , 11 M Bf 43 T a ^ ti ^ ti 3 . 0%T- 
fe-S.^, l^^T'4.4, 9.3%, 3*^^10.2, 24. 3%T'$> , n -y y ft t ^ a V:' y /h 

S'3 f* t 43 ^ T ± B fc h M it « #p fl!i| |g J6 P> n fc o 

i mm m 4i 

[ 0 0 4 8 ] 

^ a is > m m f* , inmitmRzf7 y - )umm#% & Ltz /> ss f* % « ^ ^ hit h# k 
© ?»j s 

?p->>iift, # a k m. it m & zf & m ? i / - >v m m # * m ^ « m g. t ft s l tc ^ ^ 

^ n Vf y /Jn @S ft to m. m % fF M L , ^ St ffj 1 i: |W] « ic L T ^ h ft i« JS ^ an 5£ L fc o 
[ 0 0 4 9 ] 

si^ii t ib a i it , ^ p y y m m ft s k ^ f t so r n y x y - >v m m ft co y 

h ft jg ^ 50% ^ h ft m m % yjk -r t © t? & ^ 0 ^ ^& ^ p tf > /Jn m ft © ^ h ft w u it , l- 
^ p -> > & m t> xfi * w t? o f C o 

[ 0 0 5 0 ] 
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tfrz kill ivi y 


n 1 L> 3^ wo/ n rv 


oU% >Mul^!MKnr; 


— I v , L r— i J 1 




1.3 


34.0 






1 . 1 


42.0 




u.o 


l .U 


48.0 




1 


0.9 


52.0 










>r^/^7x P — Jk 


i 
I 


-i.l 


25.0 


-t? /^S — v 


0.1 


1.6 


34.8 




1 


1 .4 


35.6 










— *— 1 — yj 1 — * y J j iT ~s sj \*s y~ 


1 


3.4 


12.4 




2 


3.2 


13.6 




3 


3.2 


13.0 


(3) y^y—ji^m^it 










0.1 


1.1 


35.6 




1 


1.3 


33.2 




0.1 


1.5 


30.6 




1 


1.7 


30.2 




3 


1.8 


28.3 






0.9 


34.7 




1 


1.0 


32.2 




3 


1.2 


34.2 




0.1 


1.4 


30.8 




1 


3.4 


14.4 




3 


5.3 


8.2 



r m m m s ] 

[ 0 0 5 1 ] 

L-fn^^fcD-^ni/ySS^ft^ Mb ffl ©J Si » 

n v . XttL-^ns/yS^&tu 3^7^ F * i*i ffi L /c ^ n tf > /b IS {* 5j v tfc 

ffi * ft « b . m. m m 1 t ra a £ l t 50% * v it m & % m & l rc 0 

[ 0 0 5 2 ] 

^^IS?- L-5 1 n v ^ h ft fflJ $0 fc: M » T § £ t m & 2 ti fc (1 1 ) Q 

[ m m m e ] 

[ 0 0 5 3 ] 

m mm ^ m m l t ^ (D >< b itwumm cd 

0.25mL^L-fP;/y*t&A^yp tf > /J» {* # fflE , 50000un i t /mL CD * # ^ - -t? £ 
$ ^ ■=& ^ n tT > /Jn 8S{* . & Zf 0.25m L<D L-^ U > £ 50000un i t/mLO * # ^ — -tf 

* S ^ L -\ ^ n tf > /Jn fa ft»K»*juiL, Hfi6«lifclS«teLT 50% h {b 0# no * 

[ 0 0 5 4 ] 
[ 0 0 5 5 ] 
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im 2 ] 



Tyrg|aS»i50% yMfcB#M 







50% yMbe#fynhr) 






34.0 




0.25 mM 


42.0 


If 


50000unit/mL 


45.0 




0.25 mM. 50000unit/mL 


49.0 


L-Tyr-L-Tyr 


0.1 mM 


32.0 




0.25 mM 


32.0 


L-Tyr-L-Glu 


0.1 mM 


33.0 




0.25 mM 


33.0 



[ 0 0 5 6 ] 

ilHS 2 ti, Tyrlc Mb Rtf**^—-tffc:J:**Mb«J fill S& S * ^ f 

t> © T* $ 5 o L-f-DS/yii, =t > h u — ;V (L-f ny ^Sffij^-^iiio) fcitKb 

t * h it m I* ^ n jtc ffp s ft o * # ^ - -tf £D ^ ftp j: 5 N ^ ^ ic ^ h itm^om m & m ?s 

£ ft 

[ * m m 7 ] 

[ 0 0 5 7 ] 

m m m % m m l & t # © h ft: su so k r (2) 

5 g/dLt + y' ttSi ^At^p^vgKtA^^p^y] = 775 /z M) tc, 0.5 wt%^ h 
qE^ntrv/i mM l-^- n v^r^in.b 0 L^git^tT, 37°C, Mif^^Ts 10^*3 
^ 60^ v gf T 3 1 0 /il ifi g£ lb 7j< * ( ^ h "\ ^ ^ u If > <D *\ A m & ) % in b 0 ifi 
g£ {b 7j< fR ^ ftp jS fa &c jfEx L fe > y ;b 300 /i ft ^ft * # ^ — -if 20 ^L(5000 unit)?: 
KPffi^jSSipUffl»{t*IR*?H5S»^ 7 7 ^ h *\ ^ ^ n tf > ft £ J; & ^ h ft * * IS Hi L 

o 

> ffi ^ }§ ffi {c m m it 7k * * is b fc 3S t , j$ in El i£ © if to fc fe * h {fc * fcfc U W< m 

m iP L s 60# 8 0 UCiS Lf: 0 ^ . * ^ ^ ^\ ^ ^ n If > }§ ffi / * h -\ ^ a If is g ^ 
Jg ?£ T t± , ^ tu L ii @§ it 7j< ^ K: J; S ^ ^y^f tt^eHtl>^ h ft <D ffi it ^ 

IS to & ft , 60^ T ^- ^ -\ t ^ n tf > ^ 1 00 % * h *\ ^ if n \£ > £ & o fc 0 ffl 75" . * + v 

T . 60^ v ft T t 40 %T fe t) , ^hftbfatJ/'Nt ^ ae>» 30 ±|^f: 0 C ^3 $g * 
£ t> . ^ h ^ ^& ^ a if > *U- ^ n > © ft § ^ ± t) * 5 — -tf « ^ ^ 5fi K fb 7k * ^ 
S L s * + -\ ^ ^ a if > <d * h it % W ftij L T ^5 c i: 5f |g £ ft fe 0 

[ H Sg 00 8 ] 

[ 0 0 5 8 ] 

IS jft Jffi L-^ n i> ^ h -\ ^6 ^ a if > ^ S ^ ^ if n tf > /Jn flg {* co gu 

iSWfif T^fcH^t, ijfiii*^^ h^itiil/b^igLTf /ciS^gx hav7 
U — 'N* ^ n tf (36g/dD , /nxf'J 7 ^ 8 ? T* S 'J K + it-il/S' U v Sg 

(PLP, [PLP]/[Hb]=2.5) SSiDLfto Hfc^ 7x'jS/7>'ft*y «)A*ffl^T^ hffcS 
^ . 7 jl V is T V it id V A * y « M ^ a ^ h if ^ "7 ^ — lc T £ b fc * h ^ ^ if n If 

> }g ffi * . T. 36wt%S Ti»Lft^ h^\^^nif>}gffi* ^ Wt JS T 4wt% 

S J; -3 fc: jKi&P L fco Etc, n v * il jg 8 . 5mM t fc § £ -5 K j$ Ap b , SSVUiiSiSiP 
O^iTlIlfco Remolino™ ( B * Mi 1 1 ipore*t fi ) * ffl T 7L tl 0 . 22 ji m<D FM ^ i? n 7 
^ ;l/ * - Ctt±7-r;l/A*t») "P5ai>, ftii^^tyn eyjg»*ffft fl S flg K » * 
li . ^ h ;!/ * X 7 7 f ^ ;!/ 3 ij y/n U X r a - ;Wl , 5-0->> a + ^t^ ;b-N-x 

^7 - ;i/-L-^;l/^ ^ - h/N-(t;^ h 4^ y t° 'J x ^ 1/ y ^ U n — ;b - * ;1/ 7^ ^ ;ly)^X^ 
7P^;l/*X7rfy;I/x*y-;I/7 5>oaSoS$ft ( B * « ft tt H ) T t) , ^ U 
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u > if U n - i 5300 T & £ □ ± K fi ^ B§ K » * * flg K » £ a* 4 . 5wt% i: a 

S ± -5 £c y > m ~f o ffi to L s 4 °C X\ 2 Iffl M W b X a t ^ n tf > [*} S ^ fi A 'b S§ ft * ?# ft 0 R 
emo 1 ino™ £ ffl ft x ^ x h ;l/ - is a >St J; D & g & ffi W M » <£> $0 fP * ff o ft e FM 5 
i? a y j )\s $ - *JLH3* 0.8, 0.65. 0.45. 0.3. 0.22 ^ n^Itffiffl bft G f# & ft ft a -=6 

tf V/jNflaft»Sfc«**a fttB*t?SJR b. iSi^l ( 50,000g, 40min) % ± jg » 
At ^ n tf yfgffi* RR ?| b ft At ^ P tf Vitffi* 10g/dL^ b s Dismic~25: 0.45^m7 
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